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Introduction
In RAN1-#82bis it was agreed that [1]
· UE can be configured with DRS and CSI-RS in the same subframe, for the purpose of CSI channel measurement using the configured CSI-RS
· FFS: CSI-RS configuration details 
· FFS: Depending on the DRS design, the UE can assume CRS ports are transmitted during a DRS occasion for the purpose of CSI measurement 
· RAN1 recommends signaling parameters describing the potential periodic subframes for NZP CSI-RS and CSI-IM configured for CSI measurement are the same as in Rel-12
· FFS: Aperiodic subframe case 
· FFS: DRS occasion overlapping with potential periodic subframe configured for NZP CSI-RS and CSI-IM  
In this contribution, we provide our views on issues related to CSI measurements, CSI-RS configuration and CSI reporting. 
1 CSI measurements
CRS transmission
In RAN1-#82bis meeting, it was agreed that LAA DRS occasion duration is 12 symbols and the signals comprising the LAA DRS are the same as symbols 0-11 of the Rel-12 DRS for FDD. Thus, DRS burst can include CRS in symbols 0, 4, 7, and 11 for ports 0/1 and symbols 1, 8 for ports 2/3. Therefore, a UE can use CRS in LAA DRS for CSI measurements. 
Proposal 1: We propose to remove the FFS and agree that the UE can assume CRS ports are transmitted during a DRS occasion for the purpose of CSI measurement.  
CSI-RS transmission
In LAA, transmission of NZP CSI-RS (within DL burst or DRS) and CSI-IM (within DL burst) is subject to LBT. A UE can be configured with periodic/aperiodic CSI-RS/CSI-IM. In this regard the potential transmissions containing NZP CSI-RS/CSI-IM may be occurring periodically or aperiodically from a UE perspective. 
When UE is configured with NZP CSI-RS/CSI-IM at periodic occasions, it is desirable that NZP CSI-RS/CSI-IM is received at least once within each data burst. Considering the restrictions on the allowed maximum burst length, e.g. 4 ms in Japan, it would be preferable to support a shorter periodicity configuration for NZP CSI-RS/CSI-IM, e.g., 2ms or 3ms to ensure the presence in every DL burst whose duration is 4ms. If such a short periodicity is supported, aperiodic CSI-RS transmissions in addition to periodic CSI-RS may not be needed. Note that aperiodic CSI-RS would require additional explicit signalling to indicate its presence.
Proposal 2: We propose to support a shorter periodicity of NZP CSI-RS and CSI-IM, e.g. 2ms or 3ms, for LAA. 
Observation 1: Aperiodic NZP CSI-RS and CSI-IM transmission may not be needed in addition to periodic NZP CSI-RS and CSI-IM transmissions. 
CSI reporting 
Periodic CSI report vs. aperiodic CSI report 
Periodic CSI reporting can be useful in LAA, for instance, if the operating unlicensed channel is lightly loaded so that the eNB can access the channel without much waiting. On the other hand, in the case when the operating unlicensed channel is highly loaded such that the access to the channel by eNB is sporadic due to long waiting time for LBT completion, aperiodic CSI reporting can be more efficient than periodic CSI reporting. Since both schemes have their own benefits, it would be preferable to support both periodic and aperiodic CSI reports in LAA systems. 
Proposal 3:  We propose to support both periodic and aperiodic CSI reporting methods for LAA. 
CSI computation in LAA
When eNB operates on multiple unlicensed carriers, the transmission power on each carrier may vary over time depending on the number of available carriers due to LBT.
If the CRS/CSI-RS power of each DL burst is explicitly indicated to the UE, CSI computation methods can be applied with appropriate scaling across different DL bursts. 
Otherwise, although a UE can differentiate each DL burst (such as using methods described in our companion contribution [2]), the existing CSI mechanism needs some modifications including the introduction of explicit timing relationship between the reported CSI and the set of CRS/CSI-RS resources used for the CSI computation. One feasible option is to mandate UEs to compute and report CSI based on the CRS/CSI-RS carried in the latest DL burst. 
Proposal 4: We propose to consider following options:
· Introduce an explicit signalling for the transmit power used for CRS/CSI-RS transmission within each DL burst for LAA SCell.
· Introduce an explicit timing relationship between the reported CSI and the set of CRS/CSI-RS resources used for the CSI computation.
Conclusion
In this contribution, we discussed remaining details on CSI measurements, CSI-RS configuration and CSI reporting. The proposals and observations are summarized below. 
Proposal 1: We propose to remove the FFS and agree that the UE can assume CRS ports are transmitted during a DRS occasion for the purpose of CSI measurement.  
Proposal 2: We propose to support a shorter periodicity of NZP CSI-RS and CSI-IM, e.g. 2ms or 3ms, for LAA. 
Observation 1: Aperiodic NZP CSI-RS and CSI-IM transmission may not be needed in addition to periodic NZP CSI-RS and CSI-IM transmissions. 
Proposal 3: We propose to support both periodic and aperiodic CSI reporting methods for LAA. 
Proposal 4: We propose to consider following options:
· Introduce an explicit signalling for the transmit power used for CRS/CSI-RS transmission within each DL burst for LAA SCell.
· Introduce an explicit timing relationship between the reported CSI and the set of CRS/CSI-RS resources used for the CSI computation.
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